This study sets out to investigate the effects of early physiotherapy on biochemical parameters in major burn patients.
Lipolysis, proteolysis, glycolysis, and high fever, as well as many hyperdynamic and hypermetabolic responses, are seen in burn patients who have greater than 20% of the TBSA affected. These hypermetabolic responses seen in burn patients lead to decreased lean muscle mass, delayed wound healing weakened the immune system and premature mortality. [3] In the first 24 hours after major burns, fluid accumulation in the interstitial space occurs due to increased vascular permeability, whereas decreased intravascular volume affects tissue perfusion if no intervention ensues. Cardiac output is reduced, all systems, especially the gastrointestinal and renal systems, are affected. Because of burn injury, electrolytes in
INTRODUCTION
Burn injury is one of the longest traumas based on the duration of both hospitalisation and rehabilitation periods and its role in causing severe mortality and morbidity. [1] The American Burn Association (ABA) defines major burns as second degree burns with a total body surface area (TBSA) greater than 25% in adults, second degree burns with TBSA greater than 20% in children and all third-degree burns with TBSA above 10%. All burns, including hands, face, eyes, ears, feet, perineal burns, inhalation burns, electrical burns and fractures, fall into the major burn category. [2] Cite this article as: Çınar MA, Bayramlar K, Erkılıç A, Güneş A, Yakut Y. The effects of early physiotherapy on biochemical parameters in major burn patients: A burn center's experience. Ulus Travma Acil Cerrahi Derg 2019; 25:461-466. the body are also affected and can lead to cell death. [4] The role of rehabilitation in burn treatment is becoming increasingly important, especially for major burn patients who need long-term rehabilitation, a process that includes both acute and post-discharge periods. [5] Rehabilitation should begin from the first day when the patient lies in the hospital.
In the literature, various researchers investigated the potential effects of physiotherapy on blood values. For example, Aguiar et al. [6] reported that the exercise therapy protocol could be a strategy for reducing IL-6 levels patients with OA of the knee. Kisacik et al. [7] concluded that e multidimensional exercise program should be taken into consideration for ankylosing spondylitis patients due to its positive effects on level of biochemical parameters, such as ESR, CRP and IL6. In the other research, Ruiz-Castilla et al. [8] stated that biomarkers might be a useful tool to guide burn treatments and may also explain why some treatments succeed or fail in improving outcomes. In the same article, they emphasised that an investigation into biomarkers in severe burn patients is a key feature of translational medicine in this area of knowledge. However, few studies examined the effects of physiotherapy on biochemical parameters in burn patients.
To contribute to the literature, the present study aims to investigate the effects of early physiotherapy on biochemical parameters in major burn patients.
MATERIALS AND METHODS
This study was carried out in 25 
Ethics Approval and Consent to Participate
Ethical approval was obtained from the Hasan Kalyoncu University, Faculty of Health Sciences Ethics Committee. Patients were informed of the nature of this study, and consent form was signed. Patients were made aware of their rights to withdrawn from this research at any time.
Statistical Analysis
The statistical software of Statistical Product and Service Solutions 22.0 (SPSS) for Windows was used for analysis. A value of p<0.05 was considered statistically significant. In the study, which was formed by groups of 10 people for six weeks, the power of this study was 91%, according to the prealbumin value. [9] Variables which were determined by numerical measurements were expressed as arithmetic averages and standard deviations (mean±SD) for descriptive analyses. A Kolmogorov Smirnov test was used to investigate the normal distribution of biochemical parameters in our study. A t-test was used because the data showed a normal distribution.
RESULTS
A total of 20 patients, 10 females and 10 males, participated in this study. The ages of patients ranged from 21 to 47 years old. When burn injuries of patients were evaluated; 19 (95%) were found to have flame burns, and 1 (5%) were found to have electrical burns. Also, it was observed that both the treatment group and the control group had burn injury percentages varying between 30 and 55 (Table 3) .
When the CRP values of the groups were examined; CRP values were found to be above normal reference values in both groups. When the groups were compared with each other, there was a significant decrease in the CRP value only during the last week in the treatment group compared with the control group (p<0.05) ( Table 4 ).
Initial and weekly measurements of fibronectin values were evaluated in both groups. Fibronectin values in the control group were below reference values for all weeks. In the treatment group, fibronectin values were below reference values only at one and two weeks. When the groups were compared, there was a difference starting in the fourth week in favour of the treatment group (p<0.05) ( Table 5) .
When initial and weekly measurements of transferrin values were evaluated in both groups, it was determined that transferrin values were observed below reference values in both groups for all weeks. When the groups were compared, it was observed that there was a significant difference in favour of the treatment group from the first week (p<0.05) ( Table 6 ).
Initial and weekly measurements of prealbumin values were evaluated in both groups. It was determined that transferrin values were observed below reference values in both groups for all weeks. However, prealbumin values in the treatment group were found to be slightly below reference values from the fifth week. When the groups were compared, it was observed that there was a significant difference in favour of the treatment group from the first week (p<0.05) (Tablo 7).
DISCUSSION
In major burn patients, the organ which modulates the inflammatory response in the acute phase is the liver increased glycogenolysis, hyperglycaemia and insulin resistance underlie the inflammatory process. [10] Also, CRP is used as a marker of the acute inflammatory condition. CRP is often used to monitor inflammation in burn patients during the acute phase. [11] There are many studies in the literature about the effects of exercise on low-grade chronic inflammation. For example, Beavers et al. [12] emphasised that walking exercises reduced the effects of chronic inflammation.
In this study, CRP values were observed to be approximately 30 times higher than the reference range for six weeks in both groups. Although CRP levels in the treatment group decreased significantly compared with the control group after the fifth week, it was observed that the reference interval was still 15 to 20 times higher than normal levels. Our findings suggest that physiotherapy in the acute phase alone is not sufficient to reduce CRP levels to normal levels. However, physiotherapy reduces the effects of the inflammatory response, which is due to the major burn in the acute phase.
Fibronectin is a marker that acts in all phases of wound healing and delays wound healing if it's deficient. In particular, fibronectin levels in the plasma provide information about wound healing in the acute phase. [13] Studies in the literature demonstrate that fibronectin affects wound healing and also show the effects of both exercise and physiotherapy on wound healing. Especially in healthy individuals, walking exercises have been reported to be the most effective exercise in wound healing. [14, 15] Similarly, Çınar et al. [16] stated that physiotherapy increases fibronectin levels in pilot studies in major burn patients.
In this study, fibronectin levels were observed at normal levels on the first day in both the treatment and control groups. It was quite remarkable that fibronectin values that had started to decrease at the beginning of the acute phase due to burn injury increased in the treatment group from the fourth week and reached normal values during the fifth week.
Major burn patients experience too many surgical operations during their treatment, which is grafting surgery. Therefore, patients need to devote a period to good wound healing. Thus, we believe that physiotherapy in the early period will positively affect wound healing of patients, may contribute to the success of graft operations and thus decrease the mortality of patients. In addition, delayed wound healing can lead to the formation of hypertrophic scarring in patients. [17] Our findings suggest that early physiotherapy will shorten the wound healing period and prevent hypertrophic scar tissue formation.
Fibronectin values above the reference range may be indicative of poor wound healing or excessive scar tissue formation. [18] Also, to us it is not clinically meaningful that fibronectin values are slightly above the reference range in the treatment group in the sixth week.
Transferrin is a glycoprotein which is synthesised in the liver and can be affected by all the trauma that affects the liver. This biomarker, which controls iron concentrations of cells, also reduces inflammation and is directly linked to the immune system. Because transferrin is an acute-phase protein, it is characterised by severe reductions in the early period after major trauma. [19] In the literature, to our knowledge, no studies related to the relationship between physiotherapy and transferrin has been found. Pouramir et al. [20] reported that long-term exercise may drain iron deposits and cause serious problems analogous to the effects of exercise on iron ions in healthy subjects. In another study, it has been shown that long-term exercise in healthy individuals may have a negative effect on transferrin. [21] Although in the literature it is argued whether transferrin and exercise may have a negative relationship, transferrin values of the patients in our treatment group were observed to be higher than of the patients in the control group from the first week. At the sixth week, our findings suggest that the highest level of transferrin in the treatment group is at a reasonable level clinically, even though it is below the reference range. Our findings suggest that physiotherapy is directly effective as the reason for the rise in transferrin. Our findings suggest that physiotherapy affects iron concentration indirectly by reducing the effects of the hypermetabolic response due to the burn. This indirect reduction in the effects of the hypermetabolic response has a positive impact on transferrin levels. In particular, the suppression of the immune system affects the transferrin value negatively. Iron deposits decrease due to inflammation and impairment of liver function in major burn patients. Our findings suggest that physiotherapy may have increased the level of transferrin because of both the reduction of inflammation and the positive effects on liver function. Thus, physiotherapy is necessary in addition to nutrition and medical treatment in the acute phase.
Prealbumin (also known as transthyretin) has often been used to assess the effects of protein-energy malnutrition (PEM) or any dietary on protein levels. Raguso et al. [22] have emphasised that types of nutrition in intensive care patients may differ in prealbumin levels. Türkmen et al. [23] used prealbumin as a biochemical marker in their study of PEM in children.
However, in the same study, the findings showed that this parameter alone was not enough.
Prealbumin values may be affected by types of nutrition. Therefore, only enteral-fed patients were included in this study.
Although the prealbumin value has been used as a nutritional indicator, it has begun to be used to follow the clinical course of patients who have had major trauma in recent years. Prealbumin levels in burn patients are thought to be directly related to both the clinical course of the disease and the mortality of the patient. [24] A study that is investigating the effects of exercise on prealbumin has not been found in the current literature. Studies on prealbumin levels in intensive care and burn patients do not include an evaluation of the efficacy of physiotherapy on prealbumin. [25] In our study, when prealbumin levels of the treatment group were compared with the control group, there was a significant increase in the treatment group from the second week. Our findings suggest that this increase in the acute phase is very positive for the clinical course of the disease. Early physiotherapy increases both protein metabolism and decreases mortality in patients.
Conclusion
Further studies should be conducted with more patients and as a multi-centred study to provide new insights into the literature. Our findings suggest that the physiotherapy programme should be started at the earliest possible time in patients with major burn injuries. In addition to routine treatments, there must be a physiotherapy programme to reduce the effects of the hypermetabolic response due to burn injury.
